General rights Copyright for the publications made accessible via the Queen's University Belfast Research Portal is retained by the author(s) and / or other copyright owners and it is a condition of accessing these publications that users recognise and abide by the legal requirements associated with these rights. Organizing and managing channels of distribution is an important marketing task. Due to the emergence of electronic commerce on the Internet, e-channel distribution systems have been adopted by many manufacturers. However, academic and anecdotal evidence both point to the pressures arising from this new e-channel manufacturing environment. Question marks therefore remain on how the addition of this e-channel affects the traditional marketing strategies of leasing and selling. We set up several twoperiod dual-channel models in which a manufacturer sells a durable product through both a manufacturer-owned e-channel and an independent reseller (leaser) who adopts selling (leasing) to consumers. Our main results indicate that, direct selling cost aside, product durability plays an important role in shaping the strategies of all members. With either marketing strategy, the additional expansion of an e-channel territory may secure Pareto gains, in which all members benefit.
Introduction
Exclusive channel territories are one of the oldest fields of marketing distribution scholarly activity (e.g., [1, 2] ). For years, organizing and managing distribution channels has been an integral part of contractual work of the manufacturer's marketing strategy [3] [4] [5] . Exclusive territories would normally form part of the vertical restraint of members of the distribution channel, by which one member undertakes not to market his products in a geographical area [1, 4, 6, 7] . However, traditional distribution channels and related strategies have been impacted by the emergence, disruption, and transformational effects of the Internet and the creation of virtual marketplace opportunities. With the realignment of, or new investment in, associated technologies, the capacity of manufacturers to search for business and active sales outside that same market through e-channels has become an important way to minimize their costs, reach different customer segments, and remain competitive [8] . As a consequence, many manufacturing firms, including Apple [9] , HP [10] , and Lenovo [11] , have begun to distribute their products and reach their customers simultaneously through new echannels, which are both integrated and independent (e.g., [4] ). As such, e-channels have reset many of the exclusive clause contracts and relational business norms associated with traditional distribution channel strategies. With the Internet and e-channels, channel management is no longer bound or restricted to the traditional market geographies and distribution channels for leasing and selling.
2 Discrete Dynamics in Nature and Society thereby threatening traditional channels and even whole business models [13] . Webb and Lambe's [12] study shows the potential conflict internal to the supplier firm among the groups and individuals responsible for managing the various channels. Anecdotal evidence suggests that channel members are negatively affected, for example, reports of HP's resellers clashing with HP over direct sales encroachment. One channel member, Repton, explained that "we are now nervous about engaging with certain HP people; they have taken business direct even though the deal was registered and approached some of our longest standing customers" [14] .
Despite the growing evidence of manufacturer multichannel encroachment and the associated challenges and pressures, multiple channel systems have remained relatively under researched [15] . Recently several studies have been undertaken to understand different aspects of multiple channel systems and this initial research has called for more research on modelling the channel designs/mixes (e.g., [12, 13] ). Unlike previous research on durable goods which focuses on the marketing strategies of leasing and selling in a single-channel, however, we set up dual-channel models to understand how the addition of a manufacturer-owned e-channel impacts on the traditional marketing strategies of selling and leasing. The overall aim of this paper is therefore to examine the effects of manufacturer-owned e-channel choice on the traditional marketing channel strategies of selling and leasing, specifically accounting for the conditions-product durability, channel structure, and direct selling cost-under which firms choose a specific type of channel system. In particular, we intend to answer the following questions: How does the addition of an e-channel affect manufacturer's and reseller's (leasor's) performance? What is the implication of product durability and the channel structure on channel members' performance?
As such, our paper makes a number of contributions. The first is that this study makes an important contribution to the literature on dual-channel supply chains [16, 17] . We build on the dual-channel supply chains literature, extending the analysis of horizontal competition under different channel structures, empirically linking the different channel boundary conditions of product durability, channel structure, and direct selling cost [17] . Specifically, our model extends and generalizes Arya et al. 's [16] model to the durable goods setting [18] [19] [20] [21] . Furthermore, we build on Heide's [22] study and related research [23] in modelling the impact of channel design/mix on performance. As Heide [22, p.27] notes, "the specific performance implications of plural systems remain unanswered. Establishing a link between particular governance approaches and outcome variables seems an important research priority." Our model indicates that, direct selling cost aside, product durability plays an important role in shaping the optimal strategies of all members. Second, we build on the early empirical evidence on vertical restraints which offers several efficiency-based explanations on the existence of exclusive territory agreements [7] . Significantly, our results show that the addition of an e-channel may secure Pareto gains, in which all members benefit from adding an e-channel, thus suggesting that a rising e-channel tide lifts all boats. Here we specify the nature of the efficiency gains, empirically linking them to different variables of interest. Third, we find that, to reduce the competition from her (throughout this paper, we use the feminine pronoun to refer to the manufacturer and the masculine pronoun to refer to the dealer (including the reseller and the leaser)) intermediaries, the manufacturer may set a higher wholesale price (a price skimming strategy) to the reseller (leaser) in Period 1 (Period 2) under a dual-channel supply chain. Although pricing is a major concern in channel strategies, it has received relatively little research attention. This study shows how price can be deployed as a heuristic device [24] as part of the manufacturers' marketing strategy in order to enjoy the benefits of adding an e-channel. Finally, we show that, bearing the brunt of the e-channel, leasing may dominate selling. We show how the addition of echannel brings Pareto gains, therefore adding to the literature which pays little attention to how this issue is affected by different marketing strategies (i.e., selling and leasing). This complements existing results that show that, unlike the optimum behavior of leasing by a durable goods monopolist, selling turns out to be the unique dominant strategy of the competing firms. Taken together, this lays the foundation for more specific research and analyses.
The remainder of the paper is organized as follows. Section 2 reviews the related literature and explains our contributions in more detail. Section 3 describes the key elements of our basic model and introduces notation. Section 4 outlines single-channel models and dual-channel models and reports our main findings. Section 5 concludes the paper.
Relevant Literature
Beginning with an analysis of time inconsistency (time inconsistency refers to a situation in which rational consumers, anticipating that the monopolist has an incentive to increase product availability and lower its price over time, postpone purchases until the price falls to a competitive level. This issue is formalized in Stokey [25] ) by Coase [26] , the relationship between leasing and selling has long been studied for durable goods. For example, Bulow [27] , considering a monopolist who sells a perfectly durable good in a two-period market, shows that the monopolist can avoid the time inconsistency problem and has higher profitability by leasing. Desai and Purohit [28] explore the strategy of leasing and selling in a two-period model, finding that the relative profitability of leasing and selling hinges on the rates at which leased and sold units depreciate. Poddar [29] considers a simultaneous move game between two symmetric durable good firms and finds that selling turns out to be the unique dominant strategy of the firms. Bhaskaran and Gilbert [30] examine the possibility that if the manufacturer sells product, then the dealers can either sell or lease it to consumers and show that when the level of competition among dealers is high, the manufacturer prefers to lease rather than sell product to the dealers. Agrawal et al. [21] adopt a life-cycle environmental impact perspective and investigate whether leasing can both be more profitable and have a lower total environmental impact; they find that leasing can be environmentally worse (despite remarketing all off-lease products) and greener than selling (despite the mid-life removal of off-lease products) (for a thorough review of the literature on durable goods, see Waldman [31] ). Andrikopoulos and Markellos [32] develop a model of dynamic interactions between price variations in leasing and selling markets for automobiles. Empirical analysis shows that variations in selling (cash) market prices lead to rapidly dissipating changes of leasing market prices in the opposite direction. Bhaskaran and Gilbert [33] explore the interactions between channel structure (direct interaction with consumers versus through intermediary(ies)) and mode of operations (leasing versus selling) and their implications for a manufacturer's willingness to invest in making her product more durable.
Although numerous researchers have focused on the marketing strategies of leasing and selling, most, if not all, studies traditionally assume that all goods are only distributed by dealers (i.e., resellers/leasers). However, with the investment in new technology, the manufacturers increasingly have the capacity of searching for business and active sales through manufacturer-owned e-channel [8] . Literature on vertical restraints offers several efficiency-based arguments for the existence of exclusive territory agreements, that is, not to search for business and active sales through manufacturer-owned e-channels. Most of these arguments relate to the incentives for the participants in the relationship and improved role performance and increase the manufacturer's commitment to the relationship [7, 12, 13, 34] .
Related to these arguments is the literature on dualchannel supply chains, which advances two arguments. The first argues that the manufacturer direct selling results in channel conflict, harming relationships and hurting channel members' performance. Balasubramanian [35] , for example, analyzes the potential for retail stores to bear the brunt of direct entry and uses market coverage as leverage to control conflict between direct marketer and retailer. Lee et al. [36] propose several practical guidelines for controlling the conflict in a dual-channel supply chain. Cattani et al. [37] liken a reseller facing manufacturer direct selling to the parable of boiling a frog: if the costs and average convenience of the manufacturer's e-channel become more favorable over time, then the manufacturer will be in a position to use the e-channel to undercut the prices in the traditional channel and so "boil" the reseller. Dan et al. [38] then show that retail services strongly influence the manufacturer and the retailer's pricing strategies. Betzabé and Aydın [39] characterize scenarios in which the manufacturer's and retailer's assortment preferences are in conflict. The result shows the manufacturer may prefer the retailer to carry items with high demand variability, while the retailer prefers items with low demand variability. Panda et al. [40] found that there is a severe price competition between the retail and online channel, and product compatibility has a significant impact on the pricing policy. The marketing literature has also analyzed some antecedents and consequences of vertical constraints, with antecedents ranging from the manufacturer's strategic brand positioning on quality (i.e., [41] ), positive relationship between coordination and support efforts [3] , the manufacturer's position in the distribution channel in relation to the competition existing in the manufacturers' market [42] , and the provided distributor services that could be free-ridable by other channel members [3] .
The second research stream, including Chiang et al. [43] , Arya et al. [16] , Dumrongsiri et al. [44] , Cai [45] , and Dan et al. [38] , states that manufacturer encroachment brings Pareto gains and all channel members benefit from the encroachment. This efficiency-led approach proposes that echannel encroachment improves the role performance of all of the members companies and thereby the efficiency of the channel as a whole. In the marketing literature, studies find that exclusive territories agreements aim to create incentives system for parties in the channel relationship [3, 7] , while a more anticompetitive led argument approach claims that exclusivity is used as a device to reduce competition and to extract monopoly rents from the market [46, 47] .
While this research starts to inform, in part, our understanding of the questions, (i) how does the addition of an e-channel affect manufacturer's and reseller's (leasor's) performance? and (ii) what is the implication of product durability and the channel structure on channel members' performance?, we also need to build on this work in a number of important respects. First, model RE in this paper reduces to Arya et al. [16] when product durability goes to zero; thus it nests Arya et al. as a special case and generalizes it to the durable goods setting. Second, Xiong et al. [17] assume that the product is perfectly durable and does not deteriorate over time, and thus they cannot account for how product durability affects the interactions between a manufacturer and her dealers (including the reseller and the leaser). In contrast, we allow product deterioration over time and try to account for the strategic effects of product durability, channel structure, and direct selling cost, which can capture several characteristics salient in many of today's durable goods markets. Third, Xiong et al. 's [17] focus on an environment of the dealer adopts a mix of selling and leasing. In contrast to Xiong et al. 's [17] , we instead investigate a much more common marketing setting, where selling and leasing are adopted by resellers and leasers, respectively and focus on how the addition of an e-channel affects different marketing strategies of selling and leasing.
Model Development
As in Arya et al. [16] and Xiong et al. [17] , the sequence of the game between the manufacturer and the reseller is as follows: the manufacturer announces the wholesale price to the reseller (leaser) who then responds by determining the optimal units for selling (leasing). The manufacturer then chooses the units to be sold through the e-channel.
Product.
To capture the durable nature of a product, we use a two-period model (a two-period model not only allows us to study dynamic issues while retaining tractability but also simplifies the presentation of our analysis (similar assumption is adopted by Desai and Purohit [19, 28] and Bhaskaran and Gilbert [30] )) in which only new products are available in Period 1, but both new and used products (i.e., those "new" units marketed in Period 1 and then classified as "used" in Period 2) are available in Period 2. As in Desai and Purohit [19, 28] , we designate the durability of the products produced in Period 1 using factor (0 ≤ ≤ 1). If = 1, the product is perfectly durable, meaning that, in Period 2, used units are identical to new units. If = 0, the product is nondurable and deteriorates fully after one period of use.
Manufacturer
Strategies. The manufacturer's problem is to maximize her profits by setting wholesale prices ( ) and choosing units ( ) to sell through the e-channel. Here, = 1, 2 denotes Period 1 or 2. As in Arya et al. [16] and Xiong et al. [17] , for simplicity, we normalize her marginal cost of production to zero and assume that her marginal cost of selling on the e-channel is = ≥ 0.
Reseller (Leaser) Strategies.
The reseller (leaser) maximizes his profit by choosing ( ). To ensure that the reseller (leaser) has an advantage in the distribution channel, like Arya et al. [16] and Xiong et al. [17] , we assume that the reseller's (leaser's) unit marketing cost is = 0 ( = 0).
Consumers.
We derive the inverse demand functions from the consumer utility functions. We refer the reader to Desai and Purohit [28] and Agrawal et al. [21] for the detailed derivation. Let be the price of the services provided by product in period , where = , refers to, respectively, new products and used products. Then, the one-period prices for a new and a used product are given, respectively, by
Because it is "new" when a product is marketed in Period 1 and then is classified as "used" in Period 2, its selling price in Period 1 is 1 = 1 + 2 , where is a discount factor denoting the cash flows received in Period 2. To simplify, we assume a zero discount rate and a discount factor = 1 (although allowing the discount factor 0 < < 1 increases the complexity of the analysis, all our results remain unaffected). Since the product produced in Period 2 provides only one period of service, there is no distinction between leasing and selling, and its selling price is 2 = 2 .
Model Analysis
In this section, we will outline single-channel models and dual-channel models and report our main findings.
Implications of the E-Channel on Selling.
To analyze implications of the e-channel on the strategy of selling, we first look at model R (see Figure 1 (a)) in which no e-channel is open and all products are sold through an independent reseller and then consider model RE (see Figure 1(b) ) in which the manufacturer-owned e-channel opens.
Model R.
From (1), the inverse demand functions in model R are as follows:
We use backward induction to determine the subgame perfect equilibrium. Specifically, the reseller maximized Given the optimal solution for Period 2, we look at the decisions in Period 1. The reseller's problem is to maximize the total two-period profit, that is,
, by choosing R * 1 , and then the manufacturer maximizes the total two-period profit,
, by choosing R *
1 . We summarize both players' optimal decisions in Lemma A.1 in Appendix A. All proofs are provided in Appendix B.
Model RE.
From (1), the purchase prices in Period 1 and Period 2 are
In model RE, the manufacturer can sell products through an e-channel; therefore, the manufacturer's problem is max 
Working backwards, we derive the optimal strategies of model RE in Lemma A.2 in Appendix A.
Arya et al. 's [16] outcome is identical to our result of model RE for the fully deteriorated product; that is, = 0. Said differently, when product durability = 0, the results in Lemma A.2 are consistent with that in Arya et al. [16] ; therefore, our model nests theirs as a special case.
Based on Lemma A.2, we find several interesting characteristics about channel members' optimal strategies (see Figure 2 ).
Proposition 1. (a) In model RE, the manufacturer opens the e-channel if and only if < 1 ( ).
Discrete Dynamics in Nature and Society From Proposition 1, we find that when the direct selling disadvantage is not significant, the manufacturer encroaches into the reseller's market. This observation is partly consistent with that of Arya et al. [16] who conclude that "the manufacturer will encroach, if and only if its retail cost disadvantage is not too pronounced" (P. 654). However, we further find that durability plays an important role as well; for example, with product durability increases, the threshold 1 ( ) decreases (see Figure 2) .
Model R versus Model RE.
The following proposition summarizes the e-channel's effects on equilibrium outcomes. Proposition 2 shows that when the direct selling disadvantage is below 2 ( ), the manufacturer sets a higher wholesale price in Period 1 under model RE. This can be interpreted as follows: < 2 ( ) means that the direct selling disadvantage is insignificant and the competition between the reseller channel and manufacturer-owned e-channel is intense, which results in the fact that the manufacturer sets a higher wholesale price to reduce the competition from the reseller. Another interesting characteristic of the above proposition is that the manufacturer may set a lower wholesale price in model RE, an observation supported by Xiong et al. [17] and Arya et al. [16] . For example, Arya et al. [16] conclude that "if this competitive advantage were not counterbalanced by a lower wholesale price, the advantage would reduce the output of the incumbent retailer unduly and thereby reduce its demand for the essential input" (P. 654).
Proposition 2. (a) The equilibrium quantities in model RE
We now look at the difference in the profits under model R and model RE and our analysis suggests the following proposition (see Figure 3) .
Proposition 3. (a) The manufacturer is always better off in model RE than in model R; that is, Π > Π .
(b) When > 3 ( ), the reseller's profit in model RE is higher than in model R; that is, > ; otherwise, the opposite is true.
(c) When 4 ( ) < < 1 ( ) or 0 < < 5 ( ), the supply chain profit in model RE is higher than that in model R; that is, Π > Π ; otherwise, the opposite is true.
Proposition 3 shows that when
> 3 ( ), the direct selling disadvantage is pronounced; the competition from the manufacturer encroachment can be overcome by the reduction in the wholesale prices. As a result, the reseller can benefit from the manufacturer encroachment. Proposition 3 also shows that either when the direct selling disadvantage is sufficiently pronounced (i.e., 4 ( ) < < 1 ( )) or when it is insignificant (i.e., 0 < < 5 ( )), the manufacturer's direct selling increases the supply chain profit. The intuition behind this is that when 0 < < 5 ( ), the direct selling disadvantage is so insignificant that the competition from the reseller is limited. As a result, the manufacturer's profit increasing is substantial, which overcomes the loss of the reseller's profit. Said differently, the direct selling can enhance supply chain profit even when it reduces the reseller's profit. On the other hand, when 4 ( ) < < 1 ( ), the manufacturer's direct selling can secure Pareto gains: the manufacturer obtains more profit by direct selling and the reseller benefits from the wholesale price decreasing.
We note that Arya et al. [16] also conclude that "when the retailer's cost advantage is sufficiently pronounced, the retailer benefits from encroachment." And "encroachment will increase the supply chain profit either when the retailer's downstream cost advantage is sufficiently pronounced or when it is sufficiently limited" (P. 654). We further find, however, that durability plays an important role; for example (see Figure 3) , with product durability increases, the thresholds of 3 ( ) and 4 ( ) increase, but 5 ( ) decreases.
Implications of the E-Channel on Leasing.
To analyze implications of the e-channel on the strategy of leasing, we first look at model L (see Figure 4 (a)), in which no e-channel is open and all products are leased through an independent leaser, and then consider model LE (see Figure 4(b) ), in which the manufacturer-owned e-channel opens.
Model L.
From (1), the inverse demand functions in model L are as follows:
In Period 2, the leaser's problem is to choose optimal quantities ( L * 2 ) to maximize his profits;
In Period 1, the leaser's problem is to maximize the total two-period profit, that is,
, by choosing L * 1 , and then the manufacturer maximizes the total two-period profits,
2 , by choosing L * 1 . Using backward induction again, we get Lemma A.3 in Appendix A.
Model LE.
We now analyze model LE, in which the manufacturer sells the products through both a manufacturer-owned e-channel and an independent leaser who then leases the products to consumers.
In model LE, the manufacturer's problems in Period 2 and Period 1, respectively, are
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Using backward induction, we derive the optimal strategies of model LE in Lemma A.4 in Appendix A.
Based on Lemma A.4, we have the following proposition (see Figure 5 ).
Proposition 4. (a) In model LE, the manufacturer opens the e-channel if and only if < 6 ( ).
(b) In model LE, when ≤ 7 ( ), confronting the manufacturer encroachment, the leaser starts withdrawing from the market in Period 2.
Similar to Proposition 1, we find that when the direct selling disadvantage is not significant, the manufacturer encroaches into the leaser's market. However, we further find that, in model LE, with product durability increases, the threshold at which the leaser starts withdrawing from the market increases. Meanwhile in model RE, similar to that of Arya et al. [16] , the threshold for the reseller starting withdrawing from the market is = 0. Figure 5 illustrates these results.
Model L versus Model LE.
As before, we look first at the effects of the e-channel on equilibrium outcomes under both models. Proposition 5 shows that, in contrast to model RE, in which the manufacturer may set a higher wholesale price in Period 1, the manufacturer here always sets a lower wholesale price in Period 1, while she may provide a higher wholesale price in Period 2. The reason for this reversal is that, in Period 2, for the manufacturer, the impacts from the strategies of leasing and selling are identical, because Period 2 is the last period of the market and all new products provide one-period use. Note that, in Period 1, the wholesale price in model LE is lower than in model L (i.e., LE 1 < L 1 ). To "compensate" for the profit "loss" in Period 1 and to reduce the competition from the leaser, the manufacturer sets a higher wholesale price in Period 2.
Proposition 5. (a) The equilibrium quantities in model LE
We now look at the difference in profits under model L and model LE (see Figure 6 ). 
Proposition 6. (a) The manufacturer is always better off in model LE than in model L; that is, Π > Π . (b) When > 9 ( ), the reseller's profit in model LE is higher than in model L; that is,
> ; otherwise, the opposite is true.
(c) When 10 ( ) < < 6 ( ) or 0 < < 11 ( ), the supply chain profit in model LE is higher than that in model L; otherwise, the opposite is true.
Obviously, similar to Proposition 3, the above proposition shows that, under certain conditions, the manufacturer encroachment may achieve Pareto gains.
Comparing Implications on Selling and Leasing.
In this section, we provide insights into different implications of the e-channel on marketing strategies of selling and leasing.
Based on Lemmas A.2 and A.4, we first compare all parties' performances under model RE and model LE (see Figure 7 ). Before explaining Proposition 7, we must briefly analyze the manufacturer's profit, in dual-channel models, which comes from two sources: wholesaling products to the reseller (leaser) and selling through her own e-channel. And recalling that because of retaining ownership of the products to mitigate the cannibalization problem between used and new Discrete Dynamics in Nature and Society goods the leaser is more likely to provide a smaller quantity of units than the reseller. Proposition 7 can thus be interpreted as follows: anticipating that the leaser provides a smaller quantity of units than the reseller, the manufacturer sets a higher wholesale price for the reseller than that for the leaser. She does so for two reasons. First, anticipating that the leaser is more likely to provide a smaller quantity of units than the reseller (which means that the manufacturer's potential market is larger and the marginal revenues in the retail channel are higher) the manufacturer sets a lower wholesale price to show "appreciation" for the leaser's "coordination" and to avoid reducing the leaser's profit unduly. Second, because the reseller sells a higher quantity of units, in order to reduce the competition from the reseller and to have a larger potential market, the manufacturer sets a higher wholesale price to him. As a result, compared with the reseller's selling, the leaser's leasing achieves a win-win result: the manufacturer obtains more profit by direct selling and the leaser benefits from the wholesale price decreasing.
Proposition 7. (a) If
Contrary to the conventional wisdom, "in a competition situation, selling turns out to be the unique dominant strategy of the firms" (see Ausubel and Deneckere [48] , Von der Fehr and Kühn [49] , Biehl [50] , and Poddar [29] for related results), Proposition 7 implies that under certain conditions, bearing the brunt of the e-channel, leasing dominates selling. We believe this difference stems from our focus on the competition between the upstream manufacturer and the downstream dealer rather than the competition between two manufacturers. On the other hand, our observation differs from those of Bucovetsky and Chilton [51] and Xiong et al. [17] who argued that "in presence of threat of entry, an optimal pre-entry contract is a mix of renting and selling," a difference that we do not allow; the dealer chooses both renting and selling together.
We are now in a position to address the question posed at the beginning of this paper: how does the addition of The conventional wisdom suggests that, because the leasers retain ownership of the products for themselves, which means manufacturer's direct selling not only impacts the leasers' revenue from the new products but also affects the revenues from the ex-leased units. As a result, the manufacturer's direct selling adds more pressure on its leasers. Said differently, the manufacturer-owned e-channel is more harmful to leasing than to selling. This logic, though, misses a key point: the manufacturer can alter her preferred wholesale price.
Proposition 8 shows that (see Figure 8 ) when < 13 ( ), the e-channel provides more pressure on selling and hurts the reseller more than the leaser. This is because in order to reduce the competition from the reseller and to have a larger potential market the manufacturer sets a higher wholesale price to him. Said differently, the selling achieves more difficult position to the reseller, because he not only needs to compete with the products from e-channel but also needs to bear higher wholesale prices than leaser.
Proposition 8 also shows that (see Figure 8 ) when < 14 ( ), the manufacturer benefits more on leasing than on selling by adding an e-channel; otherwise, the opposite is true. The reason behind this is as follows. Indeed when < 14 ( ), as explanation of Proposition 7 shows, the leaser's leasing achieves a win-win result: the manufacturer obtains more profit by direct selling and the leaser benefits from the wholesale price decreasing. However, when > 14 ( ), most of the manufacturer's profit drives from wholesaling; the manufacturer can benefit from selling compared to leasing, because the reseller provides more quantity of products to consumers; that is, |ΔΠ | > |ΔΠ |.
Conclusion
Organizing and managing channels of distribution is an important marketing activity for manufacturers. Due to the emergence of electronic commerce on the Internet, e-channel distribution systems have been adopted by many manufacturers. However, this has not been without many complications within and across distribution channel systems. Although the marketing issues associated with leasing and selling have been well studied in the literature on durable goods, little is known about how these marketing strategies are impacted by manufacturers' adoption of e-channels and a more direct selling approach to the market. To fill this void, we develop a two-period model to investigate how the addition of a manufacturer e-channel impacts on the strategies of selling and leasing. Our model extends and generalizes Arya et al. 's [16] model to the durable goods setting. Specifically, we develop twoperiod models, in which a manufacturer sells a durable product directly through both a manufacturer-owned e-channel and an independent reseller (leaser) who adopts a strategy of selling (leasing) to consumers to account for the strategic effects of product durability, channel structure, and direct selling cost. Our model thus captures several characteristics salient in many of today's durable goods markets.
We find that, direct selling cost aside, product durability plays an important role in shaping the optimal strategies of all members. As in Arya et al. [16] and Xiong et al. [17] , our results also show that the addition of an e-channel may secure Pareto gains, in which all members benefit from adding an e-channel to the single-channel supply chain. Among other results, we find that, to reduce the competition from her intermediaries, the manufacturer may set a higher wholesale price to the reseller (leaser) in Period 1 (Period 2). Moreover, contrary to Ausubel and Deneckere [48] , Von der Fehr and Kühn [49] , Biehl [50] , and Poddar [29] , "unlike the optimum behavior of leasing by a durable goods monopolist, selling turns out to be the unique dominant strategy of the competing firms," we show that, bearing the brunt of the echannel, leasing may dominate selling.
We acknowledge the limitations of our model. First, such assumptions as the monopoly manufacturer, complete information, and no service competition could be relaxed. Second, the reseller (leaser) sells (leases) to consumers at brickand-mortar stores, an assumption that although common in the literature of dual-channel supply chain (e.g., Tsay and Agrawal [52] , Arya et al. [16] , Chen et al. [53] , and Xiong et al. [17] ) does not reflect the reality that many resellers have ventured into the online world. Third, we assume that the e-channel only distributed new products at a normal price, whereas, in reality, the use of e-channel also serves the purpose of being a secondary market (Ning et al. [54] , e.g., addressed that a retailer could consider introducing emarketplace to dispose of the excess inventory and found that the expected profit and risk in the supply chain are both increased when e-marketplace is introduced). 
Appendix

A. Four Lemmas
B. Proofs
Proof of Lemma A.1. Plugging (2) into R 2 = ( 2 − 2 ) 2 and solving the first-order condition yield
After substituting (2) and R * 2 , the problem of the manufacturer is given by max . 
